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A scheduled broadcast time is retrieved for a program that is
to be delivered in advance of the scheduled broadcast time,
wherein the scheduled broadcast time is associated with a
program content identifier for the program. Prior to the sched-
uled broadcast time, a pre-cast channel is selected on a net-
work by selecting a dedicated pre-cast channel. Prior to the
scheduled broadcast time, a signal is sent for placing a viewer
program storage device into a pre-cast mode, such that view-
ing of the pre-cast channel is disabled. Prior to the scheduled
broadcast time, the program is delivered to the viewer pro-
gram storage device over the pre-cast channel, wherein the
delivered program is associated with the program content
identifier and a time stamp for disabling playback of the
delivered program until arrival of the scheduled broadcast
time.

ABSTRACT

15 Claims, 5 Drawing Sheets

'DENTIFY A PROGZAM DXPRCTHD 70 B2 TREQUENTLY
VISWED OR BOTH, WHERED! THS DENTTFTED
‘PROGRAM CONTENT IDENT]

“VIEWED.
 PROGRAM I3 4S30CIATED WITE A
IFTE,

R WIDBLY.

.

¥

IRETREYS 4,5

CHEDY
ELECTRONIC 2!

SULED: T TIE FOR THE DENTIFED

A PRORAM GUICE, WHHREDV THS SCHEDULED EROADCAST T0G
FOR 132 MENTIFIED PROGRAMIS ASSOCLATED WITH THE FROGRAM CONTENT
IDENTIRER.

a0

‘PRIORTO THB R

EROADCATT TIME FOR.

s

"PRIORTOTHS
[PROGRAM,
{BT) IVTO A PRE-CAST MODE,

sucE’
3

KETRIEVED SCEEDULED
SENDING A SIGNAL OVER

'AROADCAST TOE FOR THE DENTIFED
"THE NRTWORK FOR PLACING A, 81 TOF BOx|
THAT VIERG OF THE JRE-CAST CHANNEL
DISARLED

7

)

PBIOR.TO THE ETRISVED
e

SCAEDILED BROADCAST TIME FOR. TFE DENTIED
 DELIVER,THE FROGRAM T ADIGITAL VIDEO KECORDER
'ASSOCIATED WTTE TS 8TE OVER TER PRI-CAST CELANNEL, WHERELN
'PROGRAM I8 ASSOCIATED WITH TiE PROGRAM CONTENT
[ AND ATIVR STAMP FOR.DIEABLING FLAYBACK OF TEB FROGRAM UNTIL ARKIVAL
0B THE SCHEDULED EROADCAST TRME FOR. TEE DENTITED FROGEAM.

TEE

i

‘USE TE PROGRAM GONTENT!

220 IDENITER.
‘PROURAM CONTENY [CENTIFER INTO A
'BLECTRONIG PR

THR TIME STAMP T PLAGE TEE

A
CORRESFONDING TRME SLOT OF AN
GRAM GUIDR

&

iy



US 9,094,720 B2

Page 2

(51) Imt.ClL 2004/0210932 Al 10/2004 Mori et al.

04N 21/433 (2011.01) 20050013807 AL* 12003 Young oo 725756
OUNG ovvvirvirieieiiniinerenenns

HO4N 21/4335 (2011.01) 2005/0097624 A1*  5/2005 Saloetal. .....ccccoounn. 725/136
. 2005/0239494 A1* 10/2005 Klassen et al. ............. 455/550.1
(56) References Cited 2006/0230176 Al* 10/2006 Dacosta ....... ... 709/235
2008/0101763 A1*  5/2008 Bhogal et al .. 386/83
U.S. PATENT DOCUMENTS 2008/0209481 Al* 82008 Barrett ..... .. 725/91
2009/0113496 A1*  4/2009 Kummer .. 725/87
8,539,539 B2*  9/2013 Malik ..ccooovirvrrirerrnns 725/114 2010/0319041 A1* 12/2010 Ellis .......... .. 725/94
2002/0097879 Al1*  7/2002 Hasegawa ... 380/278 2011/0107365 Al* 5/2011 Chenetal. .....ccccoo........ 725/29

2003/0190150 Al* 10/2003 Kawasaki etal. .............. 386/83
2004/0158868 Al 8/2004 Korst

* cited by examiner



US 9,094,720 B2

Sheet 1 of 5

Jul. 28, 2015

U.S. Patent

201

HOIAHA
AVIdSIA

THAIACHL
JINALNOD




U.S. Patent Jul. 28, 2015 Sheet 2 of 5 US 9,094,720 B2

START

3

IDENTIFY A PROGRAM EXPECTED TO BE FREQUENTLY VIEWED OR WIDELY

P> VIEWED OR BOTH, WHEREIN THE IDENTIFIED PROGRAM IS ASSOQIATED WITH A

PROGRAM CONTENT IDENTIFIER. \lz
01

¥

RETRIEVE A SCHEDULED BRCADCAST TIME FOR THE IDENTIFIED PROGRAM FROM
AN BLECTRONIC PROGRAM GUIDE, WHEREIN THE SCHEDULED EROADCAST TIME
FOR THE IDENTIFIED PROGRAM. IS ASSOCIATED WITII THE FROGRAM CONTENT \IZ
03

IDENTFIER

/

PRIOR TO THE RETRIEVED SCHEDULED BROADCAST TIME FOR. THE IDENTIFIED
PROGRAM, SELECT A PRE-CAST CHANNEL ON A NETWORK BY SELECTING AT
LEAST ONE OF A. CURRENTLY UNUSED CHANNEL OR A DEDICATED FRE-CA3T \7

05

CHANNEL

¥

FRIOR TO THE RETRIEVED SCHEDULED BROADCAST TRME FOR THE IDENTIFIED
PROGRAM, SENDING A SIGNAL OVER THE NETWORK, FOR PLACING A, SET TOP BOX.
(STB) INTC A PRE-CAST MODE SUCH THAT VIEWING OF THE PRE-CAST CHANNEL
1S DISABLED
07

Y

PRIOR TO THE RETRIEVED SCHEDULED BROADCAST TIME FOR. THE IDENTIFIED
PROGRAM, DELIVER THE PROGRAM TO A DIGITAL VIDEQ RECORDER (DVR)
ASSOCIATED WITH THE STB OVER THE PRE-CAST CHANNEL, WHEREIN THE
DELIVERED PROGRAM IS ASSOCIATED WITH THE PROGRAM CONTENT IDENTIFIER
AND A TIME STAMP FOR, DISABLING PLAYBACK. OF THE PROGRAM UNTIL ARRIVAL
OF THE SCHEDULED BROADCAST TIME FOR, THE IDENTIFIED PROGRAM 09

v

USE THE PROGRAM CONTENT IDENTIFIER, AND THE TIME STAMP TO PLACE TEE
PROGRAM CONTENT IDENTIFIER INTO A CORRESPONDING TIME SLOT OF AN
ELECTRONIC PROGRAM GUIDE L
11

Y

&



U.S. Patent Jul. 28, 2015 Sheet 3 of 5 US 9,094,720 B2

A

\

RECEIVE A REQUEST FROM A SET-TOP BOX. TO VIEW A REQUESTED FROGRAM
LISTED IN THE ELECTRONIC PROGRAM GUIDE AND ASSOCIATED WITH A
CORRESPONDING SCHEDULED RROADCAST TIME FOR THE REQUESTED PROGRAM,
\213

WHEREIN THE REQUESTED PROGRAM MAY, BUT NEED NOT, COMPRISE THE
. DELIVERED PROGRAM

A

NO S THE REOUESTED PROGRAM STORED ON YES
THEDVR.?

5 X
Y 213 /

RETRIEVE TEE REQUESTED PROGRAM FROM
DELIVER THE REQUESTED FROGRAM THE DVR WHEREIY VIEWING OF TEE
OVER THE NETWORK SUBSTANTIALLY PROGRAMIS ENABLED ON OR AFTER THE
INREAL TIME CORRESPONDING SCHEDULED BEROADCAST
TIVE FOR THE REQUESTED PROGRAM

217

219

FiG. 28



US 9,094,720 B2

Sheet 4 of 5

Jul. 28, 2015

U.S. Patent

JSVYaHOD ASVAHD J8VIHD
SONYHJOS SONYHJOS S 40 S10/-YHO
I NYINHANS I NVIEJNS I NYINSEANS
dAND 1S3HH0S dNND 1S3HH0L SMAN
1801 15071 WTA[iTA
AdYd HINOS NOSdINIS 1dvy NOSdNIS 1Hvd
1001 NYIIHENY 1001 NYOIH3NY INIELYd
“ISO INVIN 1S3 TNVIA SILNANIN 09

yog

XYAHENID
OgH

HNILMOHS
(&) AIIOMMA
(1) AT-DEVM
© AT-MANM
Z0E
) ALDINM.

(@ AI-STOM



U.S. Patent Jul. 28, 2015 Sheet 5 of 5 US 9,094,720 B2

COMPUTER SYSTEN
VEMORY 220 —
330

A
X

—310
PROCESSOR — |0

A

v

SIGNAL
BEARING %0
MEDIUM

FIG. 4



US 9,094,720 B2

1

METHODS, SYSTEMS, AND COMPUTER
PROGRAM PRODUCTS FOR DELIVERING A
PROGRAM IN ADVANCE OF A SCHEDULED

BROADCAST TIME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 13/597,422 filed Aug. 29, 2012, the entire con-
tents of which are incorporated herein by reference in their
entirety, which is a continuation of U.S. patent application
Ser. No. 12/018,414 filed Jan. 23, 2008, now U.S. Pat. No.
8,272,013, the contents of which are incorporated herein by
reference in their entirety.

BACKGROUND

Exemplary embodiments relate generally to electronic
content distribution and, more specifically, to methods, com-
puter program products, and systems for delivering electronic
content in advance of a scheduled broadcast time.

Existing techniques for distributing electronic content are
subject to bandwidth limitations. For example, an Internet
Protocol television (IPTV) connection to auser premises may
have a maximum bandwidth of 24 megabytes per second. At
the same time, a typical IPTV service may provide users with
the choice of hundreds of program streams, such as real time
television broadcasts, on-demand video programs, and inter-
active events. Given the bandwidth limitations of the user
premises connection, as well as the finite bandwidth capaci-
ties of practical IPTV distribution networks, it is not feasible
to simultaneously transmit all available program streams to
the user. Rather, in the case of high definition (HD) program
streams, it may be possible to simultaneously send no more
than two independent program streams to a user.

The practice of transmitting IPTV program streams based
upon current user demand leads to network congestion during
peak periods of use, as well as inefficient use of the distribu-
tion network during off-peak hours. For example, the week-
day hours of 7:00 PM to 11:00 PM Eastern Standard Time
(EST) represent a prime time viewing period during which a
relatively large numbers of users are expected to watch IPTV
program streams. During these hours, network capacity may
be challenged. By contrast, viewership is relatively low from
2:00 AM to 6:00 AM EST, with portions of the network
remaining underutilized. Moreover, some broadcast channels
cease operation between the early morning hours of 12:00
AM and 5:00 AM, creating unused bandwidth during this
time. In view of the foregoing considerations, what is needed
is a technique for distributing electronic content which uti-
lizes the capacity of the network in a more efficient manner.

SUMMARY

Exemplary embodiments relate to methods for delivering a
program to a device in advance of a scheduled broadcast time
for the program. A scheduled broadcast time is retrieved for
the program, wherein the scheduled broadcast time is associ-
ated with a program content identifier for the program. Prior
to the scheduled broadcast time, a pre-cast channel is selected
on a network by selecting at least one of a currently unused
channel or a dedicated pre-cast channel. Prior to the sched-
uled broadcast time, a signal is sent for placing a viewer
program storage device into a pre-cast mode, such that view-
ing of the pre-cast channel is disabled. Prior to the scheduled
broadcast time, the program is delivered to the viewer pro-
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2

gram storage device over the pre-cast channel, wherein the
delivered program is associated with the program content
identifier and a time stamp for disabling playback of the
delivered program until arrival of the scheduled broadcast
time.

Another set of exemplary embodiments include computer
program products for delivering a program to a device in
advance of a scheduled broadcast time for the program. The
computer program products include a storage medium read-
able by a processing circuit and for storing instructions for
execution by the processing circuit for facilitating a method.
The method includes retrieving a scheduled broadcast time
for the program, wherein the scheduled broadcast time is
associated with a program content identifier for the program.
Prior to the scheduled broadcast time, a pre-cast channel is
selected on a network by selecting at least one of a currently
unused channel or a dedicated pre-cast channel. Prior to the
scheduled broadcast time, a signal is sent for placing a viewer
program storage device into a pre-cast mode, such that view-
ing of the pre-cast channel is disabled. Prior to the scheduled
broadcast time, the program is delivered to the viewer pro-
gram storage device over the pre-cast channel, wherein the
delivered program is associated with the program content
identifier and a time stamp for disabling playback of the
delivered program until arrival of the scheduled broadcast
time.

Another set of exemplary embodiments include systems
for delivering a program to a device in advance of a scheduled
broadcast time for the program. The systems include an input
mechanism for receiving a request for a program and a pro-
cessor, operatively coupled to the input mechanism. The pro-
cessor receives a program content identifier that identifies the
requested program and retrieves a scheduled broadcast time
for the identified program from a program guide. The sched-
uled broadcast time for the identified program is associated
with the program content identifier such that, prior to the
scheduled broadcast time for the identified program, the pro-
cessor selects a pre-cast channel on a network by selecting at
least one of a currently unused channel or a dedicated pre-cast
channel.

Other methods, computer program products, and systems
according to embodiments will be or become apparent to one
with skill in the art upon review of the following drawings and
detailed description. It is intended that all such additional
systems, methods, and/or computer program products be
included within this description, be within the scope of the
exemplary embodiments, and be protected by the accompa-
nying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings wherein like elements are
numbered alike in the several FIGURES:

FIG. 1 is a simplified block diagram of a first exemplary
system for delivering a program to a device in advance of a
scheduled broadcast time for the program.

FIGS. 2A and 2B together comprise a flowchart of an
exemplary procedure for delivering a program to a device in
advance of a scheduled broadcast time for the program.

FIG. 3 is a graphical representation of an illustrative elec-
tronic program guide (EPG) that may be employed in con-
nection with the procedure of FIGS. 2A and 2B.

FIG. 4 is a simplified block diagram of a second exemplary
system for delivering a program to a device in advance of a
scheduled broadcast time for the program.
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The detailed description explains the exemplary embodi-
ments, together with advantages and features, by way of
example with reference to the drawings.

DETAILED DESCRIPTION

In the following detailed description, numerous specific
details are set forth in order to provide a thorough understand-
ing of embodiments. However, it will be understood by those
of ordinary skill in the art that the embodiments may be
practiced without these specific details. In other instances,
well-known methods, procedures, components and circuits
have not been described in detail so as not to obscure the
embodiments.

FIG. 1 is a simplified block diagram of an exemplary sys-
tem for delivering a program to a device in advance of a
scheduled broadcast time for the program. A content provider
102 is operatively coupled to an access server 112. The con-
tent provider 102 may be conceptualized as a head end, pro-
viding a plurality of channels, e.g., television channels. These
channels may each be provided over one or more Internet
Protocol (IP)-based communication links between the con-
tent provider 102 and a computing device, such as a set-top
box (STB) 106, via the access server 112, a delivery server
111, and a network 100. Each IP-based communication link is
associated with a corresponding [P address. One or more of
the television channels carries a plurality of respective pro-
grams that are each broadcast at a corresponding scheduled
broadcast time. One or more of the broadcast programs is
associated with a corresponding program content identifier
setting forth a name or descriptive information or both for a
broadcast program. The program content identifier may, but
need not, be included in a packet header of a multicast stream
associated with the broadcast program.

During periods of peak viewing, the network 100 may
become congested. For example, viewership generally peaks
during the prime time hours of 7:00 PM to 11:00 PM Eastern
Standard Time (EST), Monday through Friday. Viewership is
dramatically reduced during the early morning hours between
12:00 AM and 6:00 AM. The capacity of the network is
designed to accommodate peak hour constraints, with the
result that excess capacity remains unused during the early
morning hours. Accordingly, the bandwidth demand shifting
techniques described herein utilize low-viewership periods to
distribute one or more broadcast programs to viewers prior to
the scheduled broadcast times for these programs. Such dis-
tribution, referred to as pre-casting, may be applied to one or
more programs that are expected to be widely viewed or
frequently viewed or both. These programs may be automati-
cally stored on a viewer’s digital video recorder (DVR) 107
and, pursuant to a first embodiment disclosed herein, cannot
be accessed by the viewer until the scheduled broadcast time
has been reached.

According to exemplary embodiments, upon arrival of the
scheduled broadcast time, if the viewer requests to view the
program, it is downloaded from the viewer’s DVR 107
instead of being broadcast to the user over the network 100 in
real time. Once the scheduled broadcast time of a program
stored on the viewer’s DVR 107 is reached, the program then
becomes available to the STB 106 as a recorded program that
can be selected and viewed from a designated video on
demand (VOD) library. According to an exemplary embodi-
ment, all pre-cast recordings are assigned a shelf life once
they are placed into the VOD library. For example, up to one
week’s worth of recordings may be stored in the VOD library
before these recordings are permitted to be overwritten. Addi-
tionally or alternatively, recordings could be retained or over-
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written on the basis of a viewer’s previous viewing tenden-
cies. [llustratively, if a viewer never watches the television
show “Lost”, then after X weeks of keeping pre-cast record-
ings of “Lost” that are accessible from the VOD library for
one week, the availability of a “Lost” broadcast could be
shortened from one week to 36 hours. If the viewer then
modifies their behavior by watching “Lost”, the availability
of'a “Lost” broadcast could be changed from 36 hours to one
week.

Some television channels do not broadcast during early
morning periods of low viewership. Accordingly, it is pos-
sible to utilize such channels for purposes of pre-casting.
Alternatively or additionally, one or more channels may be
dedicated for the purpose of pre-casting. According to exem-
plary embodiments, the access server 112 is capable of moni-
toring the content provider 102 to determine when one or
more channels are off the air, such that these channels can
then be utilized for pre-casting. The access server 112 is also
capable of routing one or more broadcast channels to the
delivery server 111 for substantially immediate delivery in
real time over the network 100, as well as routing one or more
broadcast channels to a pre-cast server 113 for purposes of
pre-casting. Selection of appropriate pre-cast times, pre-cast
programs, and pre-cast channels may be performed using at
least one of historical channel viewing, historical program
viewing, or historical channel utilization data stored in one or
more electronic files.

According to an exemplary embodiment, during the sched-
uled broadcast time, and beforehand, no evidence of the pre-
cast content will be visible to the viewer. During the sched-
uled broadcast time, the pre-cast content may be played with
the benefit of fast-forward and rewind up to the current,
real-time point of the broadcast but no further. A broadcast
window may be defined which starts at the scheduled broad-
casttime of a program and ends at termination of the program.
Once the broadcast window ends, the pre-cast content may,
but need not, be navigated on a viewer’s DVR, such as the
DVR 107, just like any other DVR recording. The concept of
pre-casting may, but need not, be employed in the context of
cable systems, internet protocol television (IPTV) systems, or
other types of content delivery systems.

The pre-cast server 113 is operatively coupled to a network
DVR database 115. The network DVR database 115 main-
tains recording information for each of a plurality of viewer
DVRs, including the DVR 107. More specifically, the net-
work DVR database 115 may associate each of a plurality of
viewer or DVR identifiers with corresponding program
recording parameters identifying programs the viewers are
requesting to record. In this manner, a pre-cast stream could
be initiated for one or more programs that a relatively high
proportion of viewers wish to record. The pre-cast server 113
may, but need not, build a queue of pre-cast programs that are
sent out over the network 100 in batch mode during periods of
low network usage, wherein the program queue is sent out
prior to the scheduled broadcast times for all programs in the
queue, and preferably no later than prime time (illustratively,
7:00 PM). In order to determine these scheduled broadcast
times, the pre-cast server 113 may utilize an electronic pro-
gram guide (EPG) 105 that associates each of a plurality of
respective program content identifiers with a corresponding
scheduled broadcast time.

The pre-cast server 113 and the access server 112 are
operatively coupled to the delivery server 111. The delivery
server 111 is capable of sending one or more multicast broad-
cast streams, or one or more multicast pre-cast streams, or
both, over the network 100. According to exemplary embodi-
ments, each multicast broadcast stream and multicast pre-cast
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stream 1is associated with a corresponding IP address for a
corresponding channel number or name. The delivery server
111 is capable of sending a signal to the STB 106 for placing
the STB into a pre-cast mode such that viewing of the pre-cast
channel is disabled at a media display device 108 operatively
coupled to the DVR 107 and the STB 106. The delivery server
111, the access server 112, and the pre-cast server 113 are
used to implement a processing mechanism for processing
broadcast multicast and pre-cast multicast program streams.
Although separate elements are shown for the delivery server
111, the access server 112, and the pre-cast server 113, this is
for illustrative purposes. One or more of these elements may
be combined into a single element. Alternatively or addition-
ally, multiple servers may be utilized to implement one or
more of the delivery server 111, the access server 112, or the
pre-cast server 113.

A non-exhaustive list of examples for the network 100
includes wired or optical networks, such as the Internet, intra-
nets, Ethernet networks, token rings, Universal Serial Bus
(USB), wired networks according to the IEEE 1394-1995,
IEEE 1394a-2000, and IEEE 1394b standards (commonly
known as “FireWire”), or any combination thereof. The net-
work 100 may include any combination of additional com-
munication devices (not shown), such as gateways, routers,
switches, and the like. Alternatively or additionally, the net-
work 100 may be implemented using a wireless network. A
non-exhaustive list of examples for a wireless network
includes any network capable of implementing communica-
tion using Direct Sequence-Code Division Multiple Access
(DS-CDMA), Global System for Mobile Communications
(GSM), North American Digital Cellular (NADC), Time
Division Multiple Access (ITDMA), Extended-TDMA
(E-TDMA), W-CDMA, GPRS, GSM, Enhanced Data for
GSM Evolution (EDGE), 3G and 4G communication, wire-
less local area networks such as 802.11, Bluetooth™, Zig-
bee™, ultra wideband (UWB), or various combinations
thereof.

Tustratively, the STB 106 and the DVR 107 comprise an
exemplary viewer program storage device. Although the STB
106 and the DVR 107 are shown as separate items, this is for
illustrative purposes as it should be clearly understood that
the STB 106 and the DVR 107 may be implemented using a
single hardware device such as a memory-equipped STB. The
media display device 108 is any device capable of producing
ahumanly discernible output in the form of one or more video
images, audible sounds, or both. Some illustrative types of
media display devices include, but are not limited to, televi-
sion sets, laptop computers, wireless telephones, personal
digital assistants (PDAs), other Internet Protocol television
(IPTV)-capable devices, and personal computers. These
devices may be utilized in conjunction with any of a variety of
different communication platforms, such as wireless tele-
phony, IP-based communication, and others. The media dis-
play device 108 may also be included in the same device as
the STB 106 and/or the DVR 107.

FIGS. 2A and 2B together comprise a flowchart of an
exemplary procedure for delivering a program to a device in
advance of a scheduled broadcast time for the program. The
procedure commences at block 201 (FIG. 2A) where a pro-
gram is identified that is expected to be frequently viewed or
widely viewed or both. The identified program is associated
with a program content identifier. Next, at block 203, a sched-
uled broadcast time for the identified program is retrieved
from the electronic program guide (EPG) 105 (FIGS. 1 and
3), wherein the scheduled broadcast time for the identified
program is associated with the program content identifier.
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The procedure continues to block 205 (FIG. 2A) where,
prior to the scheduled broadcast time for the identified pro-
gram, a pre-cast channel is selected on the network 100 (FIG.
1) by selecting at least one of a currently unused channel or a
dedicated pre-cast channel. At block 207 (FIG. 2A), prior to
the scheduled broadcast time for the identified program, a
signal is sent to the STB 106 (FIG. 1) for placing the STB into
a pre-cast mode such that viewing of the pre-cast channel is
disabled. Next (FIG. 2A, block 209), prior to the scheduled
broadcast time for the identified program, the program is
delivered to the digital video recorder (DVR) 107 (FIG. 1)
over the pre-cast channel, wherein the delivered program is
associated with the program content identifier and a time
stamp for disabling playback of the delivered program until
arrival of the scheduled broadcast time.

Atblock 211 (FIG. 2A), the program content identifier and
the time stamp are used to place the program content identifier
into a corresponding time slot of the EPG 115 (FIG. 1). A
request is received from the STB 106 to view a requested
program listed in the EPG and associated with a correspond-
ing scheduled broadcast time for the requested program,
wherein the requested program may, but need not, comprise
the delivered program (FIG. 2B, block 213). At block 215, a
test is then performed to ascertain whether or not the
requested program is stored on the DVR 107. If the requested
program is stored on the DVR 107, then the requested pro-
gram is retrieved from the DVR at block 219, such that view-
ing of the program is enabled on or after the corresponding
scheduled broadcast time for the requested program. Other-
wise, if the requested program is not stored on the DVR 107
as determined at block 215, then the program is delivered over
the network substantially in real time (block 217).

FIG. 3 is a graphical representation of an illustrative elec-
tronic program guide (EPG), such as the EPG 105, that may
be employed in connection with the procedure of FIG. 2.
According to exemplary embodiments, the electronic pro-
gram guide (EPG) 105 associates each of a plurality of
respective program content identifiers 304 for each of a plu-
rality of illustrative broadcast channels 302 with a corre-
sponding scheduled broadcast time, such as 8:00 PM, 8:30
PM, or 9:00 PM. The broadcast channels 302, shown for the
New York metropolitan area, include WCBS-TV (2), WNBC-
TV (4), WNYW-TV (5), WABC-TV (7), WWOR-TV (9), and
cable channels Showtime™, HBO™, and Cinemax™. Each
of these broadcast channels 302 may be associated with one
or more corresponding multicast streams, each stream being
associated with a corresponding IP address. Note that the
techniques disclosed herein could be extended to cover other
types of broadcasts in addition to, or in lieu of, television
broadcasts. Such broadcasts illustratively include radio
broadcasts, broadcasts of streaming audio, and Internet
broadcasts.

FIG. 4 is a simplified block diagram of a second exemplary
system for delivering a program to a device in advance of a
scheduled broadcast time for the program. The system
includes a computer 300 operatively coupled to a signal bear-
ing medium 340 via an input/output interface (I/0) 330. The
signal bearing medium 340 may include a representation of
instructions for delivering a program to a device in advance of
a scheduled broadcast time for the program, and may be
implemented as, e.g., information permanently stored on
non-writeable storage media (e.g., read-only memory devices
within a computer, such as CD-ROM disks readable by a
CD-ROM drive), alterable information stored on a writeable
storage media (e.g., floppy disks within a diskette drive or
hard disk drive), information conveyed to a computer by a
communications medium, such as through a computer or
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telephone network, including wireless or broadband commu-
nications networks, such as the Internet, etc.

The computer 300 includes a processor 310 that processes
information for implementing delivery of a program to a
device in advance of a scheduled broadcast time, wherein the
information is represented, e.g., on the signal bearing
medium 340 and communicated to the computer 300 via the
1/0 330, wherein the processor 310 saves information as
appropriate into a memory 320. Illustratively, the processor
310 corresponds to the processing mechanism 106 of FIG. 1.
Returning now to FIG. 4, this information may also be saved
into the memory 320, e.g., via communication with the /O
330 and the signal bearing medium 340. The processor 310
retrieves a scheduled broadcast time for the program, wherein
the scheduled broadcast time is associated with a program
content identifier for the program. Prior to the scheduled
broadcast time, the processor 310 selects a pre-cast channel
on a network by selecting at least one of a currently unused
channel or a dedicated pre-cast channel. Prior to the sched-
uled broadcast time, the processor 310 sends a signal to a
viewer program storage device for placing the viewer pro-
gram storage device into a pre-cast mode such that viewing of
the pre-cast channel is disabled. Prior to the scheduled broad-
cast time, the processor 310 delivers the program to the
viewer program storage device over the pre-cast channel,
wherein the delivered program is associated with the program
content identifier and a time stamp for disabling playback of
the delivered program until arrival of the scheduled broadcast
time. The foregoing steps may be implemented as a program
or sequence of instructions within the memory 320, or on a
signal bearing medium, such as the medium 340, and
executed by the processor 310.

As described above, the exemplary embodiments can be in
the form of computer-implemented processes and appara-
tuses for practicing those processes. The exemplary embodi-
ments can also be in the form of computer program code
containing instructions embodied in tangible media, such as
floppy diskettes, CD ROMs, hard drives, or any other com-
puter-readable storage medium, wherein, when the computer
program code is loaded into and executed by a computer, the
computer becomes an apparatus for practicing the exemplary
embodiments. The exemplary embodiments can also be in the
form of computer program code, for example, whether stored
in a storage medium, loaded into and/or executed by a com-
puter, or transmitted over some transmission medium, loaded
into and/or executed by a computer, or transmitted over some
transmission medium, such as over electrical wiring or
cabling, through fiber optics, or via electromagnetic radia-
tion, wherein, when the computer program code is loaded into
an executed by a computer, the computer becomes an appa-
ratus for practicing the exemplary embodiments. When
implemented on a general-purpose microprocessor, the com-
puter program code segments configure the microprocessor
to create specific logic circuits.

While the invention has been described with reference to
exemplary embodiments, it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended that
the invention not be limited to the particular embodiments
disclosed for carrying out this invention, but that the invention
will include all embodiments falling within the scope of the
claims. Moreover, the use of the terms first, second, etc. do not
denote any order or importance, but rather the terms first,
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second, etc. are used to distinguish one element from another.
Furthermore, the use of the terms a, an, etc. do not denote a
limitation of quantity, but rather denote the presence of at
least one of the referenced item.

What is claimed is:

1. A method for delivering content in advance of a sched-
uled time, the method comprising:

retrieving the scheduled time, wherein the scheduled time

is associated with a content identifier for the content;

prior to the scheduled time, delivering the content to a

storage device, wherein the content is associated with
the content identifier and a time stamp for disabling
playback of the content until arrival of the scheduled
time;

assigning a time period for the content, the content permit-

ted to be overwritten upon expiration of the time period;
and

adjusting the time period in response to a viewer viewing

the content, wherein the adjusting increases the time
period based at least in part on the viewer viewing an
episode of the content and decreases the time period
based at least in part on the viewer not viewing any
episode of the content.

2. The method of claim 1, further comprising using the
content identifier and the time stamp to place the content
identifier into a corresponding time slot of an electronic
guide, and receiving a request to view a requested content
listed in the electronic guide and associated with a corre-
sponding scheduled time for the requested content.

3. The method of claim 2, further comprising performing a
test to ascertain if the requested content is stored on the
storage device.

4. The method of claim 3, wherein, if the requested content
is stored on the storage device, enabling viewing of the
requested content upon the corresponding scheduled time for
the requested content.

5. The method of claim 3, wherein, if the requested content
is not stored on the storage device, delivering the requested
content over a network.

6. A non-transitory computer readable storage medium for
delivering content in advance of a scheduled time, the non-
transitory computer readable storage medium storing instruc-
tions for execution that, when executed by a processing cir-
cuit, cause the processing circuit to perform operations
comprising:

retrieving the scheduled time, wherein the scheduled time

is associated with a content identifier for the content;

prior to the scheduled time, delivering the content to a

storage device, wherein the content is associated with
the content identifier and a time stamp for disabling
playback of the content until arrival of the scheduled
time;

assigning a time period for the content, the content permit-

ted to be overwritten upon expiration of the time period;
and

adjusting the time period in response to a viewer viewing

the content, wherein the adjusting increases the time
period based at least in part on the viewer viewing an
episode of the content and decreases the time period
based at least in part on the viewer not viewing any
episode of the content.

7. The non-transitory computer readable storage medium
of claim 6, wherein the operations further comprise:

using the content identifier and the time stamp to place the

content identifier into a corresponding time slot of an
electronic guide; and
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receiving a request from the storage device to view a
requested content listed in the electronic guide and asso-
ciated with a corresponding scheduled time for the
requested content.
8. The non-transitory computer readable storage medium
of claim 7, wherein the operations further comprise perform-
ing a test to ascertain if the requested content is stored on the
storage device.
9. The non-transitory computer readable storage medium
of claim 8, wherein, if the requested content is stored on the
storage device, enabling viewing of the requested content
upon the corresponding scheduled time for the requested
content.
10. The non-transitory computer readable storage medium
of claim 9, wherein, if the requested content is not stored on
the storage device, delivering the requested content over a
network.
11. A system for delivering content in advance of a sched-
uled time, the system comprising:
an input mechanism for receiving a request for the content
over a network;
a processing mechanism; and
a memory that stores instructions that, when executed by
the processing mechanism, cause the processing mecha-
nism to perform operations comprising:
receiving a content identifier that identifies the content;
and

retrieving the scheduled time from a content guide,
wherein the scheduled time is associated with the
content identifier;

assigning a time period for the content, the content permit-
ted to be overwritten upon expiration of the time period;
and
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adjusting the time period in response to a viewer viewing
the content, wherein the adjusting increases the time
period based at least in part on the viewer viewing an
episode of the content and decreases the time period
based at least in part on the viewer not viewing any
episode of the content.

12. The system of claim 11 wherein, the operations further
comprise prior to the scheduled time, receiving the content
over the network and delivering the content to a storage
device, and wherein the content is associated with the content
identifier and a time stamp for disabling playback of the
content until arrival of the scheduled time.

13. The system of claim 12, wherein the operations further
comprise using the content identifier and the time stamp to
place the content identifier into a corresponding time slot of
an electronic guide.

14. The system of claim 13, wherein the operations further
comprise receiving a request to view a requested content
listed in the electronic guide and associated with a corre-
sponding scheduled time for the requested content.

15. The system of claim 14, wherein the operations further
comprise:

performing a test to ascertain whether the requested con-

tent is stored on the storage device;

if the requested content is stored on the storage device,

retrieving the requested content from the storage device,
wherein viewing is enabled upon the corresponding
scheduled time for the requested content; and

if the requested content is not stored on the storage device,

initiating delivery of the requested content over the net-
work.



